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Misadministration Media Coverage

Springfield Hospital Reports Radiation Overdose Administered to 76 Cancer Patients

February 26, 2010 Share | W Tweet [[JY +1 | EdLike

The New York Times reported on a recent report filed by CoxHealth medical facility in Springfield, Missouri where they admitted to over-
radiating 76 cancer patients during treatment. The majority of the patients were being treated for brain cancer, and received about a 50%
overdose of radiation therapy. A hospital employee improperly calibrated the machine used to administer the radiation.

Stereotactic therapy delivers radiation in such high doses that usually only one treatment is
U u S £ required. It is commonly used to treat small tumors in the head, which must be firmly

stabilized, allowing radiation to be delivered to a precise location.

Ehe New York Times

WORLD U.S. N.Y./REGION JSIN TECHNOLOGY SCIENCE HEALTH
The error was discovered in September 2009 only after a second physicist received training on

POLITICS  EDUCATION the equipment, made by BrainLAB, and the hospital began questioning whether the machine
had been installed correctly in 2004, in a process called commissioning.

Radiation Errors Reported in Missouri

By WALT BOGDAMICH and

The overdoses at CoxHealth occurred in a state where there is little or no government
oversight of radiation therapy. a fact that Robert H. Bezanson, the hospital's president and

Jl=ned 20TUAry £4 £L

chief executive, chose to emphasize.

A hospital in Missouri said X'XTEdHESda}? that it had overradiated 76 On Wednesday, he released a letter that he wrote to the Food and Drug Administration, saying
patientst the vast maj@r-j_hr “‘?-j_'th bl-ain CATCEer. dur-j_ng a ﬁve_vear per-j_od that its recent decision to toughen ()\'el'sighl of di&lgnoslic radiation did not go far enuugll.
because powerful new radiation equipment had been set up incorrectly | “The initiative should be broadened to include regulation of medical radiation therapy as well,'

aven with a representative of the manufacturer watching as it was donel he wrote. “We have also learned that the incident here at CoxHealth is, unfortunately, not an
isolated occurrence, Rather, similar instances of medical overradiation have occurred at other

hospitals throughout the country, Without increased regulation and oversight, these instanced

The hospital. CoxHealth in Springfield, said half of all patients
undergoing a particular type of treatment — stereotactic radiation

therapv — were overdosed by about 50 percent after an unidentified Wro ng d ete CtOI’ used for

medical physicist at the hospital miscalibrated the new equipment and

routine checks over the next five vears failed to catch the error. B ra| N Lab cone Cal | bratl ON wbas (4 i1}
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of medical overradiation will likely continue.”




Dosimetric Variation with Detectors

Total scatter factor with various detectors
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What 1s a Small Field?

*»» Lack of charged particle
* Dependent on the range of secondary electrons
* Photon energy
¢ Collimator setting that obstructs the source
Size
¢ Detector size Is comparable to the field size
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Electron Range & LCPE

Electron range=d_., In forward dlrectlcmf\,\“

Lateral Charged Particle Equilibrium ——
Electron range in lateral direction T
* Nearly energy independent

* Nearly equal to penumbra (8-10 mm)

Field size needed for LCPE

* Lateral range
* 16-20 mm o |—

max

1JDas (7) i}

AAPM-2013 1xDiaNA UNIVERSITY



90%, 70%, 50%, 30%, 10% iso-intensity line
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Definition of Small Fields

Penumbra dose profiles at CPE
Field dose profiles

€—> Actual field size setting
» FWHM of resulting dose profiles

Das et al, Med. Phys. 35, 206-215, 2008 IDas (9) g
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|AEA/AAPM proposed pathway

REFERENCE DOSIMETRY
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Relative Dosimetry
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Why So Much of Fuss?

*» Reference (ref) conditions cannot be achieved for most
SRS devices (cyberknife, gammaknife, tomotherapy etc)

*» Machine Specific reference (msr) needs to be linked to ref

¢ Ratio of reading (PDD, TMR, Output etc) Is not the same
as ratio of dose

Dl

— °® kfclln msr]

chln Qmsr
D2 M 2
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Relative dose at dmax
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Relative dose at d...,
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Correction Factors

Correction Factor depends on

Field size
Source size (FWHM)
Detector type

Francescon, et al Med Phys 35, 504, 2008
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Francescon et al Med Phys,38, 6513, 2011
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k ciin> Tmsr - Correction Factor vs lon Chambers
chln’Qmsr
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Ko™ o™ of Linear Accelerators (Varian)

Implementing a newly proposed Monte Carlo based small field dosimetry
formalism for a comprehensive set of diode detectors
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ko™ o™ of Linear Accelerators

Calculation of k d'." '3’ for several small detectors and for two linear

accelerators using Monte Carlo simulations

P. Francescon.? S. Cora, and N. Satariano
Department of Medical Physics, ULSS 6 — 36100 Vicenza, Italy

Med. Phys. 38 (12), 6513-6527, 2011
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Experimental small field 6 MV output ratio analysis for various diode detector
and accelerator combinations
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Take Home Message

Small field definition is dependent of the beam energy

Stopping power ratio in small fields for most ion chambers is
relatively insensitive to field size and is same as the reference
field

|AEA and AAPM working on guidelines for absolute
dosimetry of small fields

koo™ factor converts reading to dose and depends on
* Machine type
*  Source size
*  Detector

TG-155 will provide guidelines for relative dosimetry
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Depth Dose & Source Size
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Dose and Penumbra with Spot Size

Perpendicular orientation - 0.5 mm Voxels
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